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Abstract
Nanoparticle of  LaCoO3 was prepared by Metal Citrate Complex (MCC) method using Lanthanum (III) nitrate hexahydrate
(LaN3O9.6H2O) mixtures Cobalt(II) nitrate hexahydrate (Co(NO3)2.6H2O), Citric acid ( C6H8O7) and Ethylene glycol 
(HOCH2CH2OH) or water (H2O), which compared two types of solvents. The mixed solutions were stirred 200 rpm at 450 qC for 
3 hrs for obtain the powder precursor. The calcinations temperature range of powder precursor was analyzed using TGA-DTA 
technique and the particle sizes were discussed. The powder precursor was calcined at 700 qC for 8 hrs in air and sintering at 800 
qC for 12 hrs in air and the microstructure was analyzed using the XRD, SEM. The particle size of LaCoO3 used water and 
ethylene glycol solvents were analyzed.
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1. Introduction
Thermoelectric (TE) materials can be converting the heat energy into electric energy with the material itself, so 
call renewable energy sources and clean energy. The performance of TE materials are evaluated by dimensionless 
figure of merit, 
2S T
ZT
V
N where , ,S V N , and T are the Seebeck coefficient, electrical conductivity, thermal 
conductivity, and absolute temperature respectively [1], [2]. The performance is still low due to several reasons.
However, there are reports that a solution with nanoparticles. A nanoparticle is showed lower heat conductivity and 
increasing thermoelectric performance. The study materials, particle size or crystalline nano-scale. Found that the 
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nanoparticles can display a different behavior and properties of materials with large particles [3]. Though it is the 
same material, and can reduce the thermal conductivity of materials, thermal electric reduced real. Material thermal 
electric group has several interesting is the oxide for use in high temperature. Reported on thermal properties 
Electric of LaO3 that Seebeck coefficient  for the high and low thermal conductivity It is interesting to increase 
performance by dope with Co is LaCoO3 which are oxide compound it is perovskite [4], [5] and should have 
thermoelectric properties good.
2. Methodology
Nanoparticles were synthesized by means of LaCoO3 Metal Citrate Complex (MCC method). Using lanthanum 
nitrate hexahydrate (LaN3O9.6H2O) purity 99.0% mixed with cobalt nitrate hexahydrate (Co(NO3)2.6H2O) purity 
98.0%, citric acid (C6H8O7) purity 99.7% and Ethylene glycol (HOCH2CH2OH) purity 99.5% or water (H2O) are 
presented in Figures 1. The mixed solutions were stirred 200 rpm at 450 qC for 3 hrs for obtain the powder 
precursor. The calcinations temperature range of powder precursor was analyzed using TGA-DTA technique 
technique and the particle sizes were discussed. The powder precursor was calcined at 700 qC for 8 hrs in air and 
sintering at 800 qC for 12 hrs in air and the microstructure was analyzed using the SEM. The particle size of LaCoO3
used water and ethylene glycol solvents were analyzed.
3. Resells and Discussion
Figure 1 shows the powder of LaCoO3 using (a) Ethylene glycol solvent (b) water solvent. The water is a better 
solvent than ethylene glycol and when observed from the synthesized powder was extremely fine powder because 
the citric acid has dissolved in water solvent.
Fig. 1. LaCoO3 powder of (a) Ethylene glycol solvent (b) water solvent
Fig. 2. Morphology of LaCoO3 (a) Ethylene glycol solvent at 3k, (b) water solvent at 3k, (c) Ethylene glycol solvent 
at 10k, and (d) water solvent at 3k
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4. Conclussion 
However, the SEM micrographs of LaCoO3 were obtained the size of 1-5 μm for water solvent as show in 
Fig.2(b) and 2(d) and nano size for ethylene glycol solvent as show in Fig.2(a) and 2(c) because the ethylene glycol 
has density more than water can be leaded when stirring solution.
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